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Abstract  
 
Background: The present paper provides an updated review of both the large 
number of new/novel/emerging psychoactive substances (NPS) and their 
associated psychopathological consequences. Focus was here given on 
identification of those NPS being commented in specialised online sources and 
the related short-/long-term psychopathological and medical ill-health effects.  
Methods: NPS have been identified through an innovative crawling/navigating 
software, called the ‘NPS.Finder®’, created in order to facilitate the process of 
early recognition of NPS online. A range of information regarding NPS, 
including chemical and street names; chemical formula; three-dimensional 
image; and anecdotally reported clinical/psychoactive effects, were here made 
available. 
Results: Using the ‘NPS.Finder®’ approach, a few thousands NPS were here 
preliminarily identified, a number which is about 4-fold higher than those 
figures suggested by European and international drug agencies. NPS most 
commonly associated with the onset of psychopathological consequences 
included here synthetic cannabinoids/cannabimimetics; new synthetic opioids; 
ketamine-like dissociatives; novel stimulants; novel psychedelics; and several 
prescription and over-the-counter medicines.  
Conclusions: The ever-increasing changes in terms of recreational 
psychotropics’ availability represents a relatively new challenge for psychiatry, 
as the pharmacodynamics and pharmacokinetics of many NPS have not been 
thoroughly understood. Health/mental health professionals should be informed 
about the range of NPS; their intake modalities; their psychoactive sought-
after effects; the idiosyncratic psychotropics’ combinations; and finally their 
medical and psychopathological risks.  
 
 
Key words: new psychoactive substances; NPS; psychedelics; drug-induced 
psychosis; prescribing drug misuse; drug misuse. 
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Introduction  
 
Several definitions of the term novel/new psychoactive substances (NPS) are in 
use, with the term ‘new’ not necessarily referring to new inventions but to 
substances that have recently been made available ([UNODC], 2013). Hence, 
‘new’ can include a failed pharmaceutical or an old patent which has been 
‘rediscovered’ and marketed for its potential use as a ‘recreational’ substance. 
Conversely, the term ‘novel’ can also express something newly created, or a 
compound that has come back into fashion after a period of absence from the 
recreational drug scene, or indeed a known NPS molecule being used in an 
innovative or unusual way, hence presenting with a ‘novelty’ appeal (Corkery 
et al., 2018a). Another distinction being made is between NPS and Emerging 
Psychoactive Substances (EPS), where the latter term captures all NPS as well 
as drugs that may not be newly invented, but have recently experienced a 
resurgence of, or increase in, use (Sutherland and Barratt, 2016). 
 
Number and types of NPS in both real and online scenarios  
Between 2009 and 2017, a total of 803 NPS were reported by 111 
countries/territories (UNODC, 2018). In the EU, by the end of 2017 the 
number of NPS was over 670, of which 632 were notified after 2004 
([EMCDDA], 2018a); most molecules were synthetic cannabinoids, synthetic 
cathinones, phenethylamine derivatives; and synthetic opioids.  
Both the European Monitoring Centre for Drugs and Drug Addiction (EMCDDA) 
and the United Nations Office on Drugs and Crime (UNODC), however, include 
an index NPS in their database only when the NPS is seized, chemically 
analysed and notified to them. However, one could argue that the NPS 
scenario is much larger than that formally identified by international agencies. 
Hence, an approach aiming at describing what is being discussed online by the 
web-based NPS enthusiasts ‘e-psychonauts’ (Orsolini et al., 2015) has been 
considered as potentially useful to identify in advance the NPS availability, 
market and diffusion. In fact, the online NPS scenario, with its related 
concerns, typically predicts the real life NPS scenario (Corazza et al., 2013). 
Consistent with this, a risk of violent behaviour associated with NPS intake has 
been identified in patients presenting to London (UK) acute mental health 
services (Shafi et al., 2017). Furthermore, both the psychopathological and 
aggression issues associated with the Ibiza clubbing scenario drug intake 
(Martinotti et al., 2017) had been somehow predicted by previous studies 
(Schifano et al, 2015; Schifano et al, 2016) based on the observation of the 
evolving ‘e-psychonauts’ scenario.   
 
Aims 
In this study, we aimed at: (a) identifying and describing the large number of 
NPS available as identified from a range of psychonauts’, NPS-related, online 
sources; and (b) describing the short-/long-term clinical effects of the NPS 
most commonly associated with the onset of those psychopathological 
consequences which are of interest for mental health professionals. These NPS 
include: synthetic cannabinoids/cannabimimetics; new synthetic opioids; 
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ketamine-like dissociatives; novel stimulants and novel psychedelics; 
prescription; and over-the-counter (OTC) medicines (Schifano et al., 2015).  
 
Methods 
To facilitate the process of early recognition of the increasing dissemination of 
new substances online and the variability of information sources, a 
crawling/navigating software (i.e. the ‘NPS.Finder®’) was designed to 
automatically scan the open/surface web for new/novel/emerging NPS. This 
was meant to map on a 24/7 basis the large variety of psychoactive molecules 
mentioned/discussed within a range of major and representative online 
psychonaut web sites/fora (the full list of these sites is available upon 
request). The NPS.Finder® was designed to extract a range of information 
regarding NPS, including: chemical and street names; chemical formula; three-
dimensional image; and anecdotally reported clinical/psychoactive effects. 
Resulting data were checked against the EMCDDA and UNODC NPS databases. 
The collection of further information was completed by consulting a range of 
open libraries and chemistry databases referring to the index item, if existing. 
These data were then automatically stored in an online, restricted 
access/password-controlled database located within firewall protected, highly 
secure, and consistently performing servers. After completion of proper piloting 
searches, a range of specific web scraper/crawler activities, to extract all 
accessible posts/entries from November 26th, 2017 and up to end of May 2019, 
were carried out. When any new item was detected during the automated web 
scan, the system sent an e-mail notification/alert to the core researchers’ 
mailing list. Eventually, these data were screened for relevance and to exclude 
possible duplications. Finally, using chemical structure identification and 
published related data, researchers assigned each molecule to its NPS drug 
class (Schifano et al., 2015). Although the language most typically used by 
psychonauts was English, further languages here analyzed by NPS.Finder® 
included: Dutch, French, Turkish, Swedish, Spanish, German, Russian, and 
Italian. 
To describe the medical and psychopathological issues most typically 
associated with the range of NPS intake, the Medline/PubMed database(s), 
were searched for papers using the terms ‘new psychoactive substances’, 
‘novel psychoactive substances’, ‘designer drugs’, and ‘emerging drugs of 
abuse’. A similar search was carried out for the main groups of pre-selected 
NPS molecules and related medical and psychopathological consequences.  
 
Results 
Preliminary data from the NPS.Finder® web crawling activities 
After about 18 months of operation, the number of substances identified by the 
web crawler activities was 5922. By the time of writing, some 4,204 unique 
NPS molecules were included in the database and 1718/5922 (29.01%) 
remaining molecules resulted to be false positives/duplicates. Most popular 
NPS mentioned in the psychonauts’ fora included: psychedelic 
phenethylamines (1262; 30%); synthetic cannabimimetics (1248; 29.7%); 
synthetic opioids (460; 10.9%); GABA-A/GABA-B receptor agonists (172; 
4.1%); synthetic cathinones (171; 4.1%); prescribed/OTC medicinal 
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compounds (157; 3.7%); novel stimulants (82; 1.9%); novel psychedelics 
(38; 0.9%); and PCP/ketamine-like compounds (36; 0.8%).  
 
Synthetic cannabinoids/cannabimimetics (SC) 
Whilst low-dosage levels of synthetic cannabinoids (SC) produce similar 
psychoactive effects to cannabis/THC, with higher dosages auditory/visual 
hallucinations, anxiety, and intense feelings of paranoia often occur 
(Bonaccorso et al., 2018; Wessinger et al., 2015; Winstock and Barratt, 
2013a). Other psychiatric and neurological effects include: behavioural 
dyscontrol and agitation (Brakoulias, 2012); mood swings (Celofiga et al., 
2014); suicidal ideation, suicide attempts (Glue et al., 2013); panic attacks; 
thought disorganisation; and agitated/excited delirium (Schifano et al., 2017). 
A florid/acute/transient psychosis; relapse/worsening of a pre-existing 
psychosis and bipolar disorder (Oluwabusi et al., 2012; Ustundag et al., 2015); 
and the persistent psychotic disorder ‘spiceophrenia’ (Papanti et al., 2013; 
Schifano et al., 2016) have all been described. With synthetic cannabinoids, 
similar to what being described for a range of remaining NPS (Schifano et al, 
2015), the total or partial recurrence of perceptual disturbances that appeared 
during previous hallucinogenic intoxications, typically known as Hallucinogen-
Persisting Perception Disorder (HPPD), may occur (Martinotti et al., 2018). 
The intoxication/acute toxic effects of SCs appear to be more akin to those 
experienced with sympathomimetic/stimulant drug use (Naviglio et al., 2015; 
Wood and Dargan, 2012). Typical medical untoward effects include: 
vomiting/nausea; hypertension and tachycardia; tachypnoea/dyspnoea; 
hyperglycaemia; mydriasis (Hermanns-Clausen et al., 2013; Schifano et al., 
2015; Winstock and Barratt, 2013b); nystagmus; seizures (Hopkins and 
Gilchrist, 2013); encephalopathy (Louh and Freeman, 2014); coma; and stroke 
(Freeman et al., 2013; Mir et al., 2011; Rose et al., 2015). Ultimately, deaths 
have been associated with the use of synthetic cannabinoids, either on their 
own or in combination (Angerer et al., 2017; Corkery et al., 2014; Maeda et 
al., 2018; Olsen, 2018; Paul et al., 2018; Tait et al., 2015; Trecki et al., 
2015). These may result from direct lethality of the molecule; behavioural 
dyscontrol; or suicide (Lászik et al., 2015; Patton et al., 2013; Rosenbaum et 
al., 2012; Shanks et al., 2012).  
Finally, SC long-term use can give rise to dependence/tolerance phenomena 
(Gunderson et al., 2012; Spaderna et al., 2013); a withdrawal syndrome, 
characterized by: profuse sweating, tachycardia, tremor, diarrhoea, headache, 
drug craving, feelings of emptiness/depression, anxiety, irritability, mood 
swings, and insomnia/nightmares has been described (Macfarlane and Christie, 
2015). 
 
New Synthetic Opioids (NSOs) 
New synthetic opioids (NSOs) emerged in recent years as part of the alarming 
worldwide opioid crisis (Armenian et al., 2018; [CDC], 2016; [CDC], 2018; 
Drummer, 2018; [EMCDDA], 2017; Graddy et al., 2018; Lucyk and Nelson, 
2017; Prekupec et al., 2017; Suzuki and El-Haddad, 2017; Van Amsterdam 
and van den Brink, 2015). NSOs are a large group of narcotic analgesic drugs 
having structural similarities, but much greater potency of action and receptor 
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afﬁnity, with respect to morphine (Marchei et al., 2018; Solimini et al., 2018; 
Tracy et al., 2017). This group includes compounds which were originally 
synthesized by pharmaceutical companies but never commercialised and then 
diverted into the illegal market, e.g. benzamide (U-47700, U-49900, AH-
7921); acetamide (U-50488, U-51754); piperazine derivatives (MT-45) 
(Zawilska, 2017); and several illicitly manufactured fentanyl analogues, e.g. 
acetylfentanyl; carfentanyl; furanylfentanyl; 3-methylfentanyl; sufentanyl; etc. 
(Armenian et al., 2018; Marchei et al., 2018; Suzuki and El-Haddad, 2017). 
These molecules may be used alone; as adulterants in heroin; or as 
constituents of other illicit products or counterfeit medications (Abdulrahim and 
Bowden-Jones, 2018; Prekupec et al., 2017).  
NSOs’ toxicity includes drowsiness, sedation, disorientation, slurred speech, 
confusion, dizziness, nausea, miosis, slowed breathing and respiratory 
depression to coma (Suzuki and El-Haddad, 2017). Conversely, NSOs’ 
psychotropic effects include: sedation; euphoria; feeling of relaxation; mood 
lift, dysphoric and dissociating effects (Solimini et al., 2018) (Table 1).  
Due to their high potency, their continued use (or abuse) may induce 
tolerance, with the risk of overdose and death being elevated. Physical 
dependence and addiction may rapidly rise, and withdrawal symptoms occur if 
their use is rapidly reduced or suddenly stopped. These include symptoms 
similar to the traditional opioid withdrawal, such as restlessness, agitation, 
muscle and bone pain, insomnia, diarrhoea, vomiting, and cold flashes with 
goose bumps (Suzuki and El-Haddad, 2017; Zawilska, 2017).  
Other compounds classified among NSOs are desomorphine (‘krokodil’), 
mitragynine and 7-hydroxymitragynine (alkaloids found in “kratom”/Mitragyna 
speciosa; Liu et al., 2018; Corkery et al, in press), and salvinorin A, with its 
analogue herkinorin, which are the main Salvia divinorum components. 
Salvinorin A psychoactive effects include perceptual disturbances, psychosis, 
irritability, and anxiety (Ventura et al., 2018) (Table 1). 
 
Ketamine-like dissociatives 
Ketamine and phencyclidine (PCP) were both originally developed as general 
anaesthetics for veterinary and human use, but soon became street drugs. 
Despite the strong dissociative effects on post-operative patients, ketamine is 
used as anaesthetic mostly in veterinary practice, but also in emergency 
medicine (Baumeister et al., 2015). Ketamine (‘special K’) can be injected, 
snorted, smoked, or administered rectally, at a dosage range of 25-300 mg, 
inducing feelings of relaxation, dissociation, depersonalization, and psychotic 
experiences, with hallucinations lasting even longer than the anaesthetic 
effects. 
Ketamine intoxication may include cardiovascular and respiratory symptoms 
and, due to its anaesthetic and dissociative effects, related risks may include 
trauma, drowning, death from hypothermia and traffic accidents (Schifano et 
al., 2015) (Table 1). The ‘K-hole’, which may result after the ingestion of large 
dosages of ketamine, is a typical out-of-body/near-death experience, with the 
user becoming trapped in a state of detachment from his/her physical 
presence. Residual symptoms, such as flashbacks and perceptual distortions, 
may follow.  
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Long-term ketamine use may present with both urological (‘K-bladder’) and 
intestinal (‘K-cramps’) symptoms (Schifano et al., 2015). Compared with 
ketamine, PCP (‘angel dust’) appears to determine much wider and unstable 
range of symptoms, with cerebrovascular accidents and cardiac arrest 
occurring (Baumeister et al., 2015). Chronic use of PCP may impair memory 
and thinking, and determine mood shifts, anxiety and suicidal thoughts ([DEA], 
2013) (Table 1).  
Further related dissociatives recently entered the market (Wallach et al., 
2016), including: 4-MeO-PCP (Morris and Wallach, 2014); the 1,2-
diarylethylamines (e.g. diphenidine, ephenidine, methoxydiphenidine and 
various analogues such as fluorolintane and N-ethyl-lanicemine); and the β-
keto-arylcyclohexylamines (e.g. methoxetamine, deschloroketamine, and 2-
fluoro-2-deschloroketamine) molecules (Wallach and Brandt, 2018). They 
primarily act as uncompetitive antagonists at glutamatergic NMDA receptors, 
but may also bind at opioid and monoaminergic receptors (Schifano et al., 
2015). Their effects are diverse and dose-dependent, generally inducing a 
mind-altering state, with sensory hallucinations, tactile distortions, euphoria, 
derealization and depersonalization (Tracy et al., 2017; Wallach et al., 2016) 
(Table 1).  
 
Novel stimulants and novel psychedelics, including psychedelic 
phenethylamines 
Novel stimulant and novel psychedelic compounds include phenethylamines, 
cathinones, piperazines, tryptamines, pipradrols/piperidines, aminoindanes, 
benzofurans, and amphetamines; all of these present with varying levels of 
stimulant, entactogenic, and hallucinogenic effects. They exert an inhibitory 
action on the monoamine reuptake, increasing the quantity of 
noradrenaline/NA, dopamine/DA and serotonin/5-HT in the synaptic cleft 
(Miliano et al., 2016). Consistent with their pharmacological profile, those 
molecules that present with high serotonin:dopamine ratios may be considered 
analogous to entactogenic substances, such as MDMA. Conversely, high 
dopamine:serotonin ratios might predict a strong stimulant experience. 
Furthermore, high or low affinity to modulation of noradrenergic systems might 
be anticipated to be associated with varying sympathetic nervous system 
activation, whereas activation of 5-HT2A/1A receptors would more likely 
predict hallucinogenic effects (Baumeister et al., 2015) (Table 1).  
Presenting with structural similarities to amphetamines (Feng et al., 2017), 
synthetic cathinones ([EMCDDA], 2017) are mostly inhibitors of the serotonin 
(SERT), dopamine (DAT) and noradrenaline (NET) transporters. These 
molecules can be further sub-categorised as: (1) cocaine/MDMA-like (3,4-
methylenedioxy-N-alkylated cathinones e.g. butylone): these act as inhibitors 
at SERT, DAT and NET and as serotonin releasers; (2) methamphetamine-like 
(N-alkylated or ring-substituted cathinones e.g. buphedrone): these act as 
inhibitors at SERT, DAT and NET and as dopamine releasers; and (3) 
pyrovalerone-like cathinones (N-pyrrolidine cathinones e.g. MDPV (3,4-
methylenedioxypyrovalerone): these are very potent at DAT and do not induce 
any monoamine substrate release (Simmler et al., 2013).  
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Apart from mephedrone (Dargan et al., 2010; De Sousa Fernandes Perna et 
al., 2016; Freeman et al., 2012; Karila et al., 2015; Karila et al., 2016; Prosser 
et al., 2012; Winstock, 2010; Winstock, 2011), the psychopathological 
consequences of most cathinones have not been fully studied. With 
mephedrone, low mood, loss of appetite, difficulty sleeping, levels of paranoid 
ideation, cognitive impairment, changes in perception, agitation, 
hallucinations, delusions, amnesia, confusion, violence and suicidal thoughts 
have been reported (Capriola, 2013; Herzig et al., 2013; Homman et al. 2018; 
John et al., 2017; Kaizer-Będkowska et al., 2018; Kehr et al., 2011; Lovrecic & 
Lovrecic, 2017). Users reported as well positive effects e.g. euphoria, improved 
psychomotor speed, alertness, and talkativeness (Cheng et al., 2012; Dargan 
et al, 2010; Mdege et al., 2017). Cathinone-induced acute intoxication may 
include symptoms of the serotonin syndrome, associated with aggression and 
hyperthermia, psychotic disorders, catatonia and excited delirium syndrome 
(Denysenko et al., 2015; Hohmann et al., 2014; Mugele et al., 2012; 
Otachbachi et al., 2010; Penders et al., 2012; Penders and Gestring, 2011; 
Warrick et al., 2013; Weaver et al., 2015). Other acute intoxication issues 
included dehydration, hypertension, tachycardia, kidney and liver impairment, 
electrolyte imbalance, metabolic toxicity, cerebral oedema, and death 
(Adebamiro & Perazella, 2013; Borek and Holstege, 2012; Imam et al., 2013). 
Suicides by hanging and deaths from firearm injuries have frequently been 
reported (Barrios et al., 2016; Marinetti and Antonides, 2013), as well as 
deaths from toxicity (Corkery et al., 2018b). Although long-term effects of 
synthetic cathinones’ use are largely unknown, they may include insomnia, 
depression, anxiety, psychosis, and dependence (Capriola, 2013). 
Phenethylamines are synthetic compounds available in tablets, capsules, and 
powder. They act on serotoninergic receptors, hence leading to psychedelic 
effects, but some of them inhibit the NA/DA reuptake as well. 3,4-
methylenedioxy-methamphetamine (MDMA, ‘ecstasy’) is one of the most 
popular drugs among youngsters/clubbers, because of its stimulant effects. 
Recently the emergence of a range of other psychedelic phenethylamines, 
including: the 2-C and 2-D series drugs; the benzodifurans (e.g. 3-C-bromo -
dragonfly), and others (e.g., 4-MTA, 6-APB, 4,4′-DMAR and PMA), has been 
reported (Miliano et al., 2016). Their psychoactive effects are dose-dependent, 
ranging from stimulant effects at lower doses, to hallucinogenic and 
entactogenic effects at higher doses. Phenethylamines’ intake may be 
associated with loss of appetite, tachycardia, hypertension, anxiety, nausea, 
headache, dizziness, skin irritation, hyperthermia, convulsions, respiratory 
deficits, liver/kidney failure and death (Schifano et al., 2015). Psychotic 
symptoms are associated with a high dosage intake (Baumeister et al., 2015) 
(Table 1).  
The lead compound in piperazines, N-Benzylpiperazine (BZP), has a typical 
central nervous system stimulant structure. Structurally similar to 
amphetamine and initially developed as an antidepressant, BZP triggers the 
release of DA and NA whilst inhibiting the uptake of DA, NA, and 5-HT (Miliano 
et al., 2016). Piperazines’ toxicity causes hallucinations, seizures, 
hyponatraemia, serotonin syndrome, renal failure and ultimately death 
(Schifano et al., 2015) (Table 1). 
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Tryptamines, with the most common molecule being the lysergic acid 
diethylamide/LSD, are a group of monoamine alkaloids very similar to the 
endogenous neurotransmitter serotonin. They act both as 5-HT2A receptor 
agonists and serotonin reuptake inhibitors. A large range of novel tryptamines, 
including: 5-MeO-AMT, 5-MeO-DALT, 4-HO-DALT, 5-MeO-DIPT; and 5-MeO-
DMT, have appeared on the drug scene (Miliano et al., 2016). Some of them 
are found in nature, e.g. Delosperma species plants (containing 
dimethyltryptamine/DMT; 5-MeO-DMT); hallucinogenic fungi (psilocin; 4-OH-
DMT); and amphibians (bufotenin) (Schifano et al., 2015). The predominant 
clinical effects of tryptamines consist in visual hallucinations, alterations in 
sensory perception, distortion of body image, depersonalization, marked mood 
lability and anxiety/panic. Untoward effects include agitation, tachyarrhythmia 
and hyperpyrexia. There are small numbers of tryptamine-related fatalities 
(Schifano et al., 2015) (Table 1).  
 
Prescription and OTC drugs 
Over the past decade the recreational use of several psychoactive 
pharmaceuticals has emerged in the NPS scene, including: antidepressants; 
antipsychotics; gabapentinoids; Z-drugs and designer benzodiazepines; and 
OTC drugs (Schifano et al., 2015; Schifano et al., 2018). 
 
1 Antidepressants 
Antidepressants emerged as being misused, raising public health concerns on 
their prescription control policies (Evans and Sullivan, 2014). Bupropion 
inhibits both the NA and DA reuptake (Schifano and Chiappini, 2018a) and, 
being a cathinone derivative, presents with stimulant activities (Baumeister et 
al., 2015; Evans and Sullivan, 2014).  It may be consumed orally, insufflated, 
or injected, with high dosages provoking a ‘high’ similar to cocaine (Vento et 
al., 2013). Adverse effects range from nasal pain to irritability, agitation, 
cardiac toxicity, hallucinations and seizures. Vulnerable users are inmates and 
patients with past histories of substance misuse (Schifano and Chiappini, 
2018a) (Table 1).  
Amitriptyline anecdotally emerged as the most abused among tricyclic 
antidepressants giving, at high dosages, ‘pleasant feelings’ and euphoria. Its 
anticholinergic and antihistamine effects may contribute to its abuse liability 
(Evans and Sullivan, 2014). Tachycardia and cardiac conduction changes are 
common in patients ingesting high dosages of tricyclic antidepressants; 
overdoses may be fatal (Shenouda and Desan, 2013) (Table 1).  
At high/supratherapeutic doses (e.g. 400-4,000mg/day), the phenylethylamine 
derivative venlafaxine (‘baby ecstasy’) inhibits the reuptake of serotonin, 
noradrenalin, and dopamine, particularly at the prefrontal cortex level 
(Francesconi et al., 2015). If suddenly discontinued, a withdrawal syndrome 
characterized by nausea, depression, suicidal thoughts, disorientation, stomach 
cramps, panic attacks, sexual dysfunction, headache, and occasional psychotic 
symptoms may develop (Table 1).  
 
2 Antipsychotics 
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Quetiapine ([FDA], 2010) recently emerged on the drug scenario as being used 
for recreational purposes (Klein et al., 2017), which may have contributed to 
increased poisonings and related fatalities (Lee et al., 2018). Crushed 
quetiapine tablets can be self-administered through nasal insufflation, 
ingested, or injected (Chiappini and Schifano, 2018). The intentional abuse of 
quetiapine is associated with sedation and euphoria (Lee et al., 2018). 
Quetiapine is also abused concomitantly with other illicit substances, such as 
cocaine (‘Q ball’; Lee et al., 2018). At high/supratherapeutic dosages, a 
quetiapine agonist activity on the DA system has been hypothesized (Chiappini 
and Schifano, 2018). Vulnerable subjects include inmates and those with a 
previous substance abuse history (Lee et al., 2018) (Table 1).  
Olanzapine, at a dosage of up to 50 mg/day, has been anecdotally advised 
online as the ‘ideal trip terminator’ after a psychedelic drug binge. Moreover, it 
may be used to treat unwanted ‘comedown’ symptoms (depression, dysphoria, 
anxiety, and insomnia) from drug/alcohol intake (Chiappini and Schifano, 
2018; Klein et al., 2017) (Table 1). 
 
3 Gabapentinoids 
A rise in pregabalin and gabapentin prescription rates has been registered 
worldwide, with an anecdotally growing black market (Parsons, 2018). Both 
gabapentinoids bind to the calcium channel, reducing the release of excitatory 
molecules. At therapeutic dosages, they are thought to possess GABA-mimetic 
properties, which may be behind the ‘liking’ (euphoric/relaxing high), but 
causing only limited rewarding (‘wanting’), dopaminergic-related, properties 
(Berridge and Robinson, 2016; Bonnet and Scherbaum, 2017; Bonnet et al., 
2018). A range of experiences may be associated with gabapentinoid high-
dosage abuse, including euphoria, improved sociability, opiate-like sedation, 
entactogenic feelings/dissociation, and psychedelic effects (Schifano et al., 
2015). Gabapentinoids may be ingested to cope with opiate/opioid withdrawal 
symptoms (Schifano et al., 2018). Unconventional routes of administration 
have been reported, e.g. intravenous; rectal – ‘plugging”’; smoking; and 
‘parachuting’, e.g. emptying the content of the capsule into a pouch (Al-
Husseini et al., 2018; Chiappini and Schifano, 2016). A proper withdrawal 
syndrome, including: insomnia; headache; nausea; anxiety; and convulsions, 
can be associated with gabapentinoids’ abrupt discontinuation (Baumeister et 
al., 2015; [WHO], 2017) (Table 1). 
 
4 Z-drugs and designer benzodiazepines 
The Z-drugs’ (zolpidem, zopiclone and zaleplon) addictive potential has already 
been highlighted (Kapil et al., 2014; Schifano et al, 2019). Zolpidem and 
zopiclone seem to be the most involved in the diversion and abuse phenomena 
([ACMD], 2013), and it is likely that the misusing phenomenon is currently 
underestimated (Hajak et al., 2003). A 20 mg to 300–400 mg/day zolpidem 
dosage has been associated with significant stimulating effects, hyperactivity 
and euphoria (Victorri-Vigneau et al., 2007) (Table 1). Polydrug consumption 
and history of drug misuse are frequently reported issues; both snorting and 
injection practices have been described. A withdrawal syndrome may develop 
after the abrupt cessation of Z-drugs’ long-term, high-dosage, intake and 
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symptoms may include insomnia, anxiety, irritability, tremor, abdominal pain, 
hypertension, tonic-clonic seizures, and confusion.  
Designer benzodiazepines recently emerged on the illegal drug scene 
([EMCDDA], 2017; Graddy et al., 2018; Vårdal et al., 2019). Most of them are 
not approved for therapeutic use in any country (Baumeister et al., 2015; 
Moosmann et al., 2015) and may be easily acquired online (Vårdal et al., 
2019). Whilst sharing clinical effects with ‘traditional’ molecules (Baumeister et 
al., 2015), some designer benzodiazepines (e.g. pyrazolam; 
phenazepam/’Zinnie’) may be several times more potent than diazepam 
(Moosmann et al., 2015; Schifano et al., 2015; Tracy et al., 2017). Designer 
benzodiazepines’ side-effects include amnesia, long-lasting (60 hours) 
confusion and disorientation, dizziness, loss of coordination, drowsiness, 
blurred vision, slurred speech and ataxia (Baumeister et al., 2015). Due to 
their high potency, molecules such as clonazolam or flubromazolam can cause 
strong sedation and amnesia at oral doses as low as 0.5 mg, hence they may 
be unintentionally overdosed (Moosmann et al., 2015). Etizolam, phenazepam, 
clonazolam, diclazepam, phenazolam, and flubromazolam have all been 
involved in fatalities ([UNODC], 2018) (Table 1).  
 
5 OTC drugs 
Over the last decade, clinicians have raised concerns relating to a range of 
OTCs being misused recreationally, with ‘pharming’ (e.g. shopping from a 
range of pharmacy shops) being an internationally recognized issue (Schifano 
and Chiappini, 2018b). OTC misuse may have developed due to their increased 
availability, affordability, and users’ perceptions on their safety (Cooper, 2013; 
Sansgiry et al., 2016). Commonly abused medications include ephedrine and 
pseudoephedrine; codeine-containing antitussives; and dextromethorphan 
(Cooper, 2013). Codeine diversion has been reported to be associated with 
sedating effects, whilst its combination with promethazine is known as ‘purple 
drank’ (Cooper, 2013) (Table 1).  
Dextromethorphan (DXM) is a cough suppressant opioid derivative, considered 
safe at recommended dosages, e.g. 120 mg in four divided doses per day (Linn 
et al., 2014). The psychotropic effects and addictive potential are associated 
with the intake of large dosages, typically administered through snorting or 
injecting practices. Psychotropic effects include trance-like euphoria/stupor, 
hyper excitability, depersonalization, dyskinesia, delayed response times, 
disordered speech, and vivid auditory/visual hallucinations (Romanelli and 
Smith, 2003). Due to the action of DXM’s primary metabolite dextrorphan on 
the NMDA receptor, the compound may produce a ketamine-like dissociative 
state, known as ‘robo-ing’, ‘robo-copping’, or ‘robo-tripping’, after the DXM-
containing cough syrup commercial name (Wilson et al., 2011). Moreover, DXM 
chronic abuse has been associated with psychosis (Linn et al., 2014). In 
addition to NMDA receptor antagonist activity, DXM and its metabolite 
dextrorphan are specific serotonin reuptake inhibitors. As a result, the acute 
DXM intoxication has been linked to a serotonin syndrome, especially if used 
together with remaining serotonergic agents (Linn et al., 2014) (Table 1). 
Recently, the anti-diarrhoeal opiatergic compound loperamide has been 
reported for its euphoric effects (Lee et al., 2019; ). At therapeutic dosages (2-
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16mg/day), due to both rapid metabolism and poor blood–brain barrier 
penetration, it is considered safe. However, when self-administered at high 
dosages (e.g. >50mg), its µ-opioid receptors’ agonist activities explain why 
‘lope’, being anecdotally described as ‘better than oxycodone’, has been 
associated with euphoria, central nervous system depression, and fatal 
cardiotoxicity. Cytochrome inhibitors, such as cimetidine, omeprazole and 
grapefruit juice, as well as P-glycoprotein inhibitors, such as quinidine-quinine 
and pepper, may be concomitantly used to raise the drug blood levels (Baker, 
2007; Schifano and Chiappini, 2018b) (Table 1).  
 
Discussion   
 
The present paper has provided an updated review of both the large number of 
NPS and their associated psychopathological consequences. In recent years, 
the large access to the web has led to a gradual, although partial, shift from a 
‘street’ to a ‘web’ market (Corkery et al., 2017). Both the ‘open’ but also the 
‘deep web’ and the ‘dark net’ (Orsolini et al., 2015), with their fora, blogs, 
social networks and chat rooms, are in a continuous development. These 
represent large-scale, international, shared platforms that facilitate the 
occurrence of confidential exchange of drug-related information, but which also 
directly/indirectly promote the acquisition of a range of new, emerging, and 
untested psychoactive substances (Schifano and Orsolini, 2015). This has 
facilitated the growth of a completely uncontrolled and ‘quasi-legal’ market for 
many psychoactive substances. The use of NPS is mostly self-experimental in 
nature, ad one could argue that the ‘e-psychonauts’ (Orsolini et al., 2015) are 
those who properly shape and influence current and possibly future drug 
scenarios. Indeed, the e-psychonauts seem to test, and at times synthesize, a 
range of drugs to achieve the state of consciousness they find most 
pleasurable (Orsolini et al., 2015). It is intriguing that, whilst navigating the 
online psychonauts’ fora with NPS.Finder®, a few thousands NPS were here 
identified, a number which is about 4-fold higher than what identified by both 
the EMCDDA ([EMCDDA], 2018a) and the UNODC ([UNODC], 2018). Hence, it 
is here suggested that carrying out systematic web crawling activities may help 
in designing and developing a range of NPS-related early recognition and 
monitoring programmes. Further studies from our group will hopefully better 
identify: (a) which of the e-psychonauts’ molecules will enter the future 
markets; and (b) which is the time gap, for an index NPS, between the start of 
the e-psychonauts’ interest and the actual identification on the international 
drug scenarios.   
The ever-increasing changes in terms of recreational psychoactives’ availability 
represent a relatively new challenge for psychiatry. These molecules’ intake 
may be risky, and the pharmacodynamics and pharmacokinetics of many NPS 
are still poorly understood (Schifano et al., 2016). Overall, the intake of these 
substances is typically associated with an imbalance of a range of 
neurotransmitter pathways/receptors, and consequently with the risk of 
psychopathological disturbances. The occurrence of psychopathological 
disturbances has been related here to the significant imbalance of a range of 
neurotransmitters/pathways: (a) increased central dopamine levels, mostly 
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associated with psychedelic phenethylamines and synthetic cathinones; (b) 
agonist/super agonist cannabinoid CB1 receptor activation, achieved with 
synthetic cannabimimetics; (c) 5-HT2A receptor activation, reported with latest 
tryptamine derivatives, DXM and hallucinogenic plants; (d) antagonist activity 
at NMDA receptors, described with phencyclidine-like dissociatives; and (e) k-
opioid receptor activation, typically associated with Salvia divinorum intake. As 
NPS are presumably more often used in hedonistic and sporadic occasions, the 
acute physical and psychiatric complications are perhaps of special importance 
compared to the risk of addiction development observed with the traditional 
illicit psychoactive substances, which are more often used on a daily basis over 
an extended period of time.  
It is difficult for mental health professionals to keep up-to-date with the 
growing number of NPS being made available. Clinicians are not always aware 
of the psychopathological risks relating to NPS intake, and, at the same time, 
they are not typically able to identify a potential NPS user (Simonato et al., 
2013). This may be a reason for concern, especially for emergency mental 
health clinicians confronting with acute, and at times dramatic, clinical 
situations which are suspected of being drug-related but in which the standard 
urine specimen turns out to be negative. In fact, standard toxicity tests are 
able to identify just a few misused molecules and only expensive, lengthy, 
tests carried out in specialized settings are able to identify the vast range of 
NPS available (Smith et al., 2015). Hence, clinicians should be informed about 
the range of NPS; their intake modalities; their psychoactive sought-after 
effects; the idiosyncratic psychotropics’ combinations; and finally, their 
psychopathological risks (Orsolini et al., 2015). Thus, further research studies 
should focus on drafting specific guidelines to better help clinicians in treating 
and managing the acute and long-term psychopathological consequences of 
NPS intake. 
 
References 
Abdulrahim, D. and Bowden-Jones, O., on behalf of the NEPTUNE group 
(2018). The misuse of synthetic opioids: harms and clinical management of 
fentanyl, fentanyl analogues and other novel synthetic opioids. Information for 
clinicians. London: NEPTUNE. Available from: 
https://smmgp.org.uk/media/12031/neptune-fentanyl-clinical-management-
mar-18.pdf (accessed on November 23, 2018) 
 
ACMD (2011). Consideration of the Novel Psychoactive Substances (‘Legal 
Highs’). October. London: Advisory Council on the Misuse of Drugs. Available 
from: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/119139/acmdnps2011.pdf (accessed on November 23, 
2018) 
 
Adebamiro, A. and Perazella, M.A. (2013). Recurrent acute kidney injury 
following bath salts intoxication. American Journal of Kidney Diseases 59, 273-
275. 
 
Accepted version of Schifano, F., Napoletano, F., Chiappini, S., Guirguis, A., Corkery, J., Bonaccorso, S., ... vento, A. (2019). New/emerging psychoactive 
substances and associated psychopathological consequences. Psychological Medicine. https://doi.org/10.1017/S0033291719001727 
 
14 
 
Advisory Council on the Misuse of Drugs (ACMD) (2013). ACMD advice on the 
control of Z-drugs. Available from: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/237037/ACMD_advice_Z_drugs.pdf (accessed on 
November 23, 2018). 
 
Al-Husseini, A., Van Hout, M.C., Wazaify, M. (2018). Pregabalin Misuse and 
Abuse: A Scoping Review of Extant Literature. Journal of Drug Issues Vol. 48, 
356–376. 
 
Albertson, T.E., Chenoweth, J.A., Colby, D.K., Sutter, M.E. (2016). The 
Changing Drug Culture: Use and Misuse of Appearance- and Performance-
Enhancing Drugs. FP Essential 441, 30-43. 
 
Angerer, V., Jacobi, S., Franz, F., Auwärter, V., Pietsch, J. (2017). Three 
fatalities associated with the synthetic cannabinoids 5F-ADB, 5F-PB-22, and 
AB-CHMINACA. Forensic Science International 281, e9-e15. 
 
Armenian, P., Vo, K.T., Barr-Walker, J., Lynch, K.L. (2017). Fentanyl, fentanyl 
analogs and novel synthetic opioids: A comprehensive review. 
Neuropharmacology 15, 134(Pt A):121-132.  
 
Baker, D.E. (2007). Loperamide: a pharmacological review. Reviews in 
Gastroenterological Disorders 7 Suppl 3:S11±8. 
 
Barrios, L., Grison-Hernando, H., Boels, D., Bouquie, R., Monteil-Ganiere, C., 
Clement, R. (2016). Death following ingestion of methylone. International 
journal of legal medicine 130, 381-385. 
 
Baumeister, D., Tojo, L.M., Tracy, D.K. (2015). Legal highs: staying on top of 
the flood of novel psychoactive substances. Therapeutic Advances in 
Psychopharmacology 5, 97-132. 
 
Berridge, K.C., Robinson, T.E. (2016). Liking, wanting, and the incentive-
sensitization theory of addiction. American Psychologist 71, 670-679. 
 
Bluelight.com (2013). Available from: 
http://www.bluelight.org/vb/threads/530078-Been-on-Piracetam-for-three-
weeks (accessed on October 14, 2018). 
 
Bonaccorso, S., Metastasio, A., Ricciardi, A., Stewart, N., Jamal, N., Naasir-Ud-
Dinn, R., Theleritis, C., Ferracuti, S., Ducci, G., Schifano, F. (2018). Synthetic 
Cannabinoid use in a Case Series of Patients with Psychosis Presenting to 
Acute Psychiatric Settings: Clinical Presentation and Management Issues. Brain 
Sciences 8, pii: E133. 
Bonnet, U., Richter, E.L., Isbruch, K., Scherbaum, N. (2018). On the addictive 
power of gabapentinoids: a mini review. Psychiatria Danubina 30, 142-149.  
Accepted version of Schifano, F., Napoletano, F., Chiappini, S., Guirguis, A., Corkery, J., Bonaccorso, S., ... vento, A. (2019). New/emerging psychoactive 
substances and associated psychopathological consequences. Psychological Medicine. https://doi.org/10.1017/S0033291719001727 
 
15 
 
Bonnet, U., Scherbaum, N. (2017). How addictive are pregabalin and 
gabapentin? A systematic review. European Neuropsychopharmacology 27, 
1185-1215. 
 
Borek, H.A., Holstege, C.P. (2012). Hyperthermia and multiorgan failure after 
abuse of “Bath Salts” containing 3, 4-methylenedioxypyrovalerone. Annals of 
Emergency Medicine 60, 103-105. 
 
Brakoulias, V. (2012). Products containing synthetic cannabinoids and 
psychosis. Australian & New Zealand Journal of Psychiatry 46, 281-2.  
 
Brennan, B.P., Kanayama, G., Pope, H.G. Jr (2013). Performance-enhancing 
drugs on the web: a growing public-health issue. The American Journal of 
Addiction 22, 158-61.  
 
Brennan, R., Wells, J.S.G., Van Hout, M.C. (2017). The injecting use of image 
and performance-enhancing drugs (IPED) in the general population: a 
systematic review. Health and Social Care in the Community 25, 1459-1531.  
 
Callaghan Iii, D.J. (2018). A glimpse into the underground market of 
melanotan. Dermatology Online Journal 24(5). pii: 13030/qt2gz9f9jk.   
 
Capriola, M. (2013). Synthetic cathinone abuse. Clinical pharmacology: 
advances and applications 5,109. 
 
Celofiga, A., Koprivsek, J., Klavz, J. (2014). Use of synthetic cannabinoids in 
patients with psychotic disorders: case series. Journal of Dual Diagnosis 10, 
168-173. 
 
Centers for Disease Control and Prevention [CDC] (2016). Synthetic Opioid 
Overdose Data. Available from: 
https://www.cdc.gov/drugoverdose/data/fentanyl.html (accessed on October 
11,  2018). 
 
Centers for Disease Control and Prevention [CDC] (2018). U.S. drug overdose 
deaths continue to rise; increase fueled by synthetic opioids. Available from: 
https://www.cdc.gov/media/releases/2018/p0329-drug-overdose-deaths.html 
(accessed on October 11, 2018). 
  
Chatwin, C., Measham, F., O'Brien, K., Sumnall, H. (2017). New Psychoactive 
Substances and Human Enhancement Drugs. International Journal of Drug 
Policy 40, 1-5. 
 
Cheng, S., Yeo, J., Brown, E., Regan, A. (2012). Bath Salts and Synthetic 
Cannabinoids: A Review. American Academy of Emergency Medicine 19, 19-22. 
 
Accepted version of Schifano, F., Napoletano, F., Chiappini, S., Guirguis, A., Corkery, J., Bonaccorso, S., ... vento, A. (2019). New/emerging psychoactive 
substances and associated psychopathological consequences. Psychological Medicine. https://doi.org/10.1017/S0033291719001727 
 
16 
 
Chiappini, S., Schifano, F. (2016). A Decade of Gabapentinoid Misuse: An 
Analysis of the European Medicines Agency's 'Suspected Adverse Drug 
Reactions' Database. CNS Drugs 30, 647-654.  
 
Chiappini, S., Schifano, F. (2018). Is there a potential of misuse for 
quetiapine? Literature review and analysis of the European Medicines 
Agency/EMA Adverse Drug Reactions' database. Journal of Clinical 
Psychopharmacology 38, 72-79.  
 
Cooper, R.J. (2013). ‘I can't be an addict. I am.’ Over-the-counter medicine 
abuse: a qualitative study. BMJ Open 3, e002913.  
 
Corazza, O., Assi, S., Simonato, P., Corkery, J., Bersani, F.S., Demetrovics, Z., 
Stair, J., Fergus, S., Pezzolesi, C., Pasinetti, M., Deluca, P., Drummond, C., 
Davey, Z., Blaszko, U., Moskalewicz, J., Mervo, B., Furia, L.D., Farre, M., 
Flesland, L., Pisarska, A., Shapiro, H., Siemann, H., Skutle, A., Sferrazza, E., 
Torrens, M., Sambola, F., van der Kreeft, P., Scherbaum, N., Schifano, F. 
(2013). Promoting innovation and excellence to face the rapid diffusion of 
novel psychoactive substances in the EU: the outcomes of the ReDNet project. 
Human Psychopharmacology 28, 317-23.  
Corazza, O., Bersani, F.S., Brunoro, R., Valeriani, G., Martinotti, G., Schifano, 
F. (2014). The diffusion of performance and image-enhancing drugs (PIEDs) on 
the internet: the abuse of the cognitive enhancer piracetam. Substance Use & 
Misuse 49, 1849-56.  
 
Corkery, J., Claridge, H., Loi, B., Goodair, C., Schifano, F. (2014). Drug-related 
deaths in the UK: Annual Report 2013. Drug-related deaths reported by 
Coroners in England, Wales, Northern Ireland, Guernsey, Jersey and the Isle of 
Man; Police forces in Scotland; & the Northern Ireland Statistics and Research 
Agency – Annual Report January-December 2012. 12 February. London: 
International Centre for Drug Policy, St George's University of London. ISBN: 
978-1-897778-9-2. 
 
Corkery, J.M., Goodair, C., Claridge, H. (2018b). Synthetic cathinones and 
related fatalities in the United Kingdom. Chapter in Ornella Corazza, Andres 
Roman-Urrestarazu (eds.) Handbook of Novel Psychoactive Substances - What 
Clinicians Should Know about NPS. London: Routledge.  
 
Corkery, J.M., Orsolini, L., Papanti, D., Schifano, F. (2018a). Novel 
psychoactive substances (NPS) and recent scenarios: epidemiological, 
anthropological and clinical pharmacological issues. Light in Forensic Science: 
Issues and Applications. Eds. Miolo, G., Stair, J.L., Zloh, M. 18 April. London: 
Royal Society of Chemistry, 8, 207-256. 
 
Corkery, J.M., Orsolini, L., Papanti, G.D., Schifano, F. (2017). From 
concept(ion) to life after death/the grave: the ‘natural’ history and life-cycle(s) 
of Novel Psychoactive Substances (NPS). Human Psychopharmacology Clinical 
& Experimental 32, 3.  
Accepted version of Schifano, F., Napoletano, F., Chiappini, S., Guirguis, A., Corkery, J., Bonaccorso, S., ... vento, A. (2019). New/emerging psychoactive 
substances and associated psychopathological consequences. Psychological Medicine. https://doi.org/10.1017/S0033291719001727 
 
17 
 
Corkery JM, Streete P, Claridge H, Goodair C, Papanti GD, Orsolini L, Schifano 
F, Sikka K, Korber S, Hendricks A (in press). Characteristics of deaths 
associated with Kratom use. Journal of Psychopharmacology 
 
Dargan, P.I., Albert, S., Wood, D.M. (2010). Mephedrone use and associated 
adverse effects in school and college/university students before the UK 
legislation change. Quarterly Journal of Medicine103, 875–879.  
 
De Sousa Fernandes Perna, E.B., Papaseit, E., Pérez-Mañá, C., Mateus, J., 
Theunissen, E.L., Kuypers, K., de la Torre, R., Farré, M., Ramaekers, J.G. 
(2016). Neurocognitive performance following acute mephedrone 
administration, with and without alcohol. Journal of Psychopharmacology 30, 
1305-1312.  
 
Denysenko, L., Freudenreich, O., Philbrick, K., Penders, T., Zimbrean, P., 
Nejad, S., Chwastiak, L., Dickerman, A., Niazi, S., Shim, J., Soellner, W. 
(2015). Catatonia in Medically Ill Patients An Evidence-Based Medicine (EBM) 
Monograph for Psychosomatic Medicine Practice. The European Association of 
Psychosomatic Medicine 30, 140-155. 
 
Drug Enforcement Administration [DEA] (2013). PHENCYCLIDINE. Available 
online: https://www.deadiversion.usdoj.gov/drug_chem_info/pcp.pdf 
(accessed October 14, 2018). 
 
Drug Enforcement Administration [DEA] (2018a). [Docket No. DEA–476]. 
Schedules of Controlled Substances: Temporary Placement of Fentanyl- 
Related Substances in Schedule I. Federal Register Vol. 83, No. 25 /Tuesday, 
February 6, 2018 /Rules and Regulations. 
 
Drug Enforcement Administration [DEA] (2018b). Controlled Substance 
Schedules. Available online: https://www.deadiversion.usdoj.gov/schedules/ 
(Accessed on October 12, 2018). 
 
Drummer, O.H. (2018). Fatalities caused by novel opioids: a review. Forensic 
Sciences Research Doi:10.1080/20961790.2018.1460063. 
 
eMC. Nootropil (2017). Available online: 
https://www.medicines.org.uk/emc/product/2991/smpc (accessed on October 
14, 2018). 
 
EMCDDA (2017). High Risk Drug use and New Psychoactive Substances. 
EMCDDA Rapid Communication. Luxembourg: Publications Office of the 
European Union. Available from: 
http://www.emcdda.europa.eu/publications/rapid-communications/high-risk-
drug-use-and-nps_en (accessed on November 23, 2018) 
 
EMCDDA (2018a). EMCDDA–Europol 2017 Annual Report on the 
implementation of Council Decision 2005/387/JHA. European Monitoring Centre 
Accepted version of Schifano, F., Napoletano, F., Chiappini, S., Guirguis, A., Corkery, J., Bonaccorso, S., ... vento, A. (2019). New/emerging psychoactive 
substances and associated psychopathological consequences. Psychological Medicine. https://doi.org/10.1017/S0033291719001727 
 
18 
 
for Drugs and Drug Addiction. Luxembourg: Publications Office of the European 
Union. Available from: 
http://www.emcdda.europa.eu/system/files/publications/9282/20183924_TDA
N18001ENN_PDF.pdf (accessed on November 23, 2018) 
 
EMCDDA (2018b). Action on new drugs. Lisbon: European Monitoring Centre 
for Drugs and Drug Addiction. Available from: 
http://www.emcdda.europa.eu/news/2018/8/new-legislation-brings-faster-
response-to-new-psychoactive-substances (accessed on November 23, 2018) 
 
 
EMCDDA-Europol (2016). EMCDDA-Europol 2015 Annual Report on the 
implementation of Council Decision 2005/387/JHA. Luxembourg: Publications 
Office of the European Union. Available from: 
http://www.emcdda.europa.eu/publications/implementation-reports/2015_en 
(accessed on November 23, 2018) 
 
Evans EA, Sullivan M (2014). Abuse and misuse of antidepressants. Abuse and 
misuse of antidepressants. Substance Abuse and Rehabilitation 5, 107–120.  
 
Feng LY, Battulga A, Han E, Chung H and Li JH (2017). New psychoactive 
substances of natural origin: A brief review. Journal of food and drug analysis 
25, 461-471. 
 
Food and Drug Administration [FDA] (2010). Highlights Of Prescribing 
Information. Quetiapine fumarate (Seroquel®). Available from: 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2009/020639s045s046
lbl.pdf (accessed 27 October, 2018). 
 
Francesconi, G., Orsolini, L., Corkery, J., Papanti, D., Schifano, F. (2015). 
Venlafaxine as the ‘baby ecstasy’?: Literature overview and analysis of web-
based misusers’ experiences. Human Psychopharmacology Clinical and 
Experimental 30, 255-261. 
 
Freeman, M.J., Rose, D.Z., Myers, M.A. (2013). Ischemic stroke after use of 
the synthetic marijuana ‘Spice’. Neurology 81, 2090-2093. 
 
Freeman, T.P., Morgan, C.J., Vaughn-Jones, J., Hussain, N., Karimi, K., Curran, 
H.V. (2012) Cognitive and subjective effects of mephedrone and factors 
influencing use of a new legal high. Addiction 107, 792–800.  
 
Glue, P., Al-Shaqsi, S., Hancock, D., Gale, C., Strong, B., Schep, L. (2013) 
Hospitalisation associated with use of the synthetic cannabinoid K2. New 
Zealand Medical Journal 126, 18-23. 
 
Goodair, C.M., Corkery, J., Claridge, H. (2014). Legal highs: a problem of 
definitions? Letter. Lancet 383, 1715.  
 
Accepted version of Schifano, F., Napoletano, F., Chiappini, S., Guirguis, A., Corkery, J., Bonaccorso, S., ... vento, A. (2019). New/emerging psychoactive 
substances and associated psychopathological consequences. Psychological Medicine. https://doi.org/10.1017/S0033291719001727 
 
19 
 
Graddy, R., Buresh, M.E., Rastegar, D.A. (2018). New and Emerging Illicit 
Psychoactive Substances. Medical Clinics of North America 102, 697-714.  
 
Gunderson, E.W., Haughey, H.M., Ait-Daoud, N., Joshi, A.S., Hart, C.L. (2012). 
‘Spice’ and ‘K2’ herbal highs: a case series and systematic review of the clinical 
effects and biopsychosocial implications of synthetic cannabinoid use in 
humans. American Journal of Addiction 21, 320-326. 
 
Hajak, G., Müller, W.E., Wittchen, H.U., Pittrow, D., Kirch, W. (2003). Abuse 
and dependence potential for the non-benzodiazepine hypnotics zolpidem and 
zopiclone: a review of case reports and epidemiological data. Addiction 98, 
1371-1378. 
 
Hermanns-Clausen, M., Kneisel, S., Szabo, B., Auwärter, V. (2013). Acute 
toxicity due to the confirmed consumption of synthetic cannabinoids: clinical 
and laboratory findings. Addiction 108, 534-544. 
 
Herzig, A., Brooks, R., Mohr, C. (2013) Inferring about individual drug and 
schizotypy effects on cognitive functioning in polydrug using mephedrone users 
before and after clubbing. Human Psychopharmacology Clinical and 
Experimental 28, 168–182. 
 
Hohmann, N., Mikus, G., Czock, D. (2014). Effects and risks associated with 
novel psychoactive substances: mislabeling and sale as bath salts, spice, and 
research chemicals. Deutsches Ärzteblatt International 111, 139. 
 
Homman, L., Seglert, J., Morgan, M.J. (2018). An observational study on the 
sub-acute effects of mephedrone on mood, cognition, sleep and physical 
problems in regular mephedrone users. Psychopharmacology 235, 2609-2618. 
 
Hopkins, C.Y. and Gilchrist, B.L. (2013). A case of cannabinoid hyperemesis 
syndrome caused by synthetic cannabinoids. Journal of Emergency Medicine 
45, 544-546. 
 
Imam, S.F., Patel, H., Mahmoud, M., Prakash, N.A., King, M.S., Fremont, R.D. 
(2013). Bath salts intoxication: a case series. Journal of Emergency Medicine 
45, 361-365. 
 
John, M.E., Thomas-Rozea, C., Hahn, D. (2017). Bath Salts Abuse Leading to 
New-Onset Psychosis and Potential for Violence. Clinical schizophrenia & 
related psychoses 11, 120-124. 
 
Kaizer-Będkowska, M.J. and Kucia, K.A. (2018). The analysis of admissions to 
the Emergency Department of the Psychiatric Hospital in Bielsko-Biała 
connected with psychotic disorders induced by psychoactive drug use. 
Psychiatria i Psychologia Kliniczna 18, 160-165. 
 
Accepted version of Schifano, F., Napoletano, F., Chiappini, S., Guirguis, A., Corkery, J., Bonaccorso, S., ... vento, A. (2019). New/emerging psychoactive 
substances and associated psychopathological consequences. Psychological Medicine. https://doi.org/10.1017/S0033291719001727 
 
20 
 
Kapil, V., Green, L.G., Le Lait, C., Wood, D.M., Dargan, P.I. (2014). Misuse of 
benzodiazepines and Z-drugs in the UK. British Journal of Psychiatry 205, 407–
408.  
 
Karila, L., Billieux, J., Benyamina, A., Lançon, C., Cottencin, O. (2016). The 
effects and risks associated to mephedrone and methylone in humans: a 
review of the preliminary evidences. Brain Research Bulletin 126, 61–57. 
 
Karila, L., Megarbane, B., Cottencin, O., Lejoyeux, M. (2015). Synthetic 
Cathinones: a new public health problem. Current Neuropharmacology 13, 12–
20.  
 
Kavanagh, P.V. and Power, J.D. (2015). New psychoactive substances 
legislation in Ireland - Perspectives from academia. Drug Testing and Analysis 
7-8, 884-891.  
 
Kehr, J., Ichinose, F., Yoshitake, S., Goiny, M., Sievertsson, T., Nyberg, F., 
Yoshitake, T. (2011). Mephedrone, compared with MDMA (ecstasy) and 
amphetamine, rapidly increases both dopamine and 5-HT levels in nucleus 
accumbens of awake rats. British Journal of Pharmacology 164, 1949-1958. 
 
Klein, L., Bangh, S., Cole, J.B. (2017). Intentional Recreational Abuse of 
Quetiapine Compared to Other Second-generation Antipsychotics. The Western 
Journal of Emergency Medicine 18, 243-250.  
 
Lászik, A., Törő, K., Vannai, M., Sára-Klausz, G., Kócs, T., Farkas, R., Keller, 
É., Róna, K. (2015). Self inflicted fatal injuries in association with synthetic 
cannabinoid abuse. 24th International Meeting on Forensic Medicine Alpe-
Adria-Pannonia, AAP 2015 Programme and Abstract Book. 
 
Lee, J., Pilgrim, J., Gerostamoulos, D., Robinson, J., Wong, A. (2018). 
Increasing rates of quetiapine overdose, misuse, and mortality in Victoria, 
Australia. Drug and Alcohol Dependence. 187, 95-99.  
 
Lee, V.R., Vera, A., Alexander, A., Ruck, B., Nelson, L.S., Wax, P., 
Campleman, S., Brent, J., Calello, D.P. (2019). Loperamide misuse to avoid 
opioid withdrawal and to achieve a euphoric effect: high doses and high risk. 
Clinical Toxicology (Phila), 57(3):175-180.  
 
Linn, K.A., Long, M.T., Pagel, P.S. (2014). “Robo-Tripping”: Dextromethorphan 
Abuse and its Anesthetic Implications. Anesthesiology and Pain Medicine 4, 
e20990.  
 
Liu, L., Wheeler, S., Venkataramanan, R., Rymer, J.A., Pizon, F.A., Lynch, J.M., 
Tamama K. (2018). Newly Emerging Drugs of Abuse and Their Detection 
Methods. An ACLPS Critical Review. American Journal of Clinical Pathology 149, 
105-116. 
Accepted version of Schifano, F., Napoletano, F., Chiappini, S., Guirguis, A., Corkery, J., Bonaccorso, S., ... vento, A. (2019). New/emerging psychoactive 
substances and associated psychopathological consequences. Psychological Medicine. https://doi.org/10.1017/S0033291719001727 
 
21 
 
 
Louh, I.K. and Freeman, W.D. (2014). A 'spicy' encephalopathy: synthetic 
cannabinoids as cause of encephalopathy and seizure. Critical Care 18, 553. 
 
Lovrecic, B. and Lovrecic, M. (2017). Novel psychoactive synthetic 
cannabinoids and synthetic cathinones: the never-ending story of potential 
clinical toxicity. Heroin Addiction and Related Clinical Problems. Available from: 
https://www.researchgate.net/profile/Barbara_Lovrecic/publication/319554544
_Novel_psychoactive_synthetic_cannabinoids_and_synthetic_cathinones_The_
never-
ending_story_of_potential_clinical_toxicity/links/59b3c8a70f7e9b37435210fb/ 
(accessed on October 13, 2018). 
 
Lucyk, S.N., Nelson, L.S. (2017). Novel Synthetic Opioids: An Opioid Epidemic 
Within an Opioid Epidemic. Annals of Emergency Medicine 69, 91-93.  
 
Macfarlane, V. and Christie, G. (2015). Synthetic cannabinoid withdrawal: a 
new demand on detoxification services. Drug and Alcohol Review 34,147-53. 
 
Maeda, H., Kikura-Hanajiri, R., Kawamura, M., Nagashima, E., Yoshida, K.I. 
(2018). AB-CHMINACA-induced sudden death from non-cardiogenic pulmonary 
edema. Clinical Toxicology (Philadelphia), 56, 143-145.  
 
Mahiques-Santos, L. (2012). Melanotan. Actas Dermo-Sifiliográficas 103, 257-
259. 
 
Marchei, E., Paciﬁci, R., Mannocchi, G., Marinelli, E., Busardò, F.P., Pichini, S. 
(2018). New synthetic opioids in biological and non-biological matrices: A 
review of current analytical methods. Trends in Analytical Chemistry 102, 
1e15.  
 
Marinetti, L.J. and Antonides, H.M. (2013). Analysis of synthetic cathinones 
commonly found in bath salts in human performance and postmortem 
toxicology: method development, drug distribution and interpretation of 
results. Journal of Analytical Toxicology 37, pp.135-146. 
 
Martinotti, G., Cinosi, E., Santacroce, R., Papanti, D., Pasquini, A., Mancini, V., 
Corbo, M., Fiori, F., Sarchione, F., Marchetti, D., Verrocchio, M.C., Di 
Giannantonio, M., Torrens, M., Schifano, F., Morlan Coarasa M.J., Merino Del 
Villar, C. (2017). Substance-related psychopathology and aggressiveness in a 
nightlife holiday resort: Results from a pilot study in a psychiatric inpatient unit 
in Ibiza. Human Psychopharmacology Clinical and Experimental, e2586.  
 
Martinotti, G., Santacroce, R., Pettorruso, M., Montemitro, C., Spano, M.C., 
Lorusso, M, di Giannantonio, M., Lerner, A.G. (2018). Hallucinogen Persisting 
Perception Disorder: Etiology, Clinical Features, and Therapeutic Perspectives. 
Brain Sciences Mar; 8(3): 47. 
 
Accepted version of Schifano, F., Napoletano, F., Chiappini, S., Guirguis, A., Corkery, J., Bonaccorso, S., ... vento, A. (2019). New/emerging psychoactive 
substances and associated psychopathological consequences. Psychological Medicine. https://doi.org/10.1017/S0033291719001727 
 
22 
 
Mdege, N.D., Meader, N., Lloyd, C., Parrott, S., McCambridge, J. (2017). The 
Novel Psychoactive Substances in the UK Project: empirical and conceptual 
review work to produce research recommendations. UK: National Institute for 
Health Research 5, 1-166.  
 
Milano, G., Chiappini, S., Mattioli, F., Martelli, A., Schifano, F. (2018). B-2 
Agonists as Misusing Drugs? Assessment of both Clenbuterol- and Salbutamol-
related European Medicines Agency Pharmacovigilance Database Reports. Basic 
& Clinical Pharmacology & Toxicology 123, 182-187  
 
Miliano, C., Serpelloni, G., Rimondo, C., Mereu, M., Marti, M., De Luca, M.A. 
(2016). Neuropharmacology of New Psychoactive Substances (NPS): Focus on 
the Rewarding and Reinforcing Properties of Cannabimimetics and 
Amphetamine-Like Stimulants. Frontiers in Neuroscience 10, 153. 
 
Mir, A., Obafemi, A., Young, A., Kane, C. (2011). Myocardial infarction 
associated with use of the synthetic cannabinoid K2. Pediatrics 128, e1622-7. 
 
Moosmann, B., King, L.A., Auwarter, V. (2015). Designer benzodiazepines: A 
new challenge. World Psychiatry 14, 248.  
 
Morris, H. and Wallach, J. (2014). From PCP to MXE: a comprehensive review 
of the non-medical use of dissociative drugs. Drug Testing and Analysis 6, 614-
632.  
 
Mugele, J., Nanagas, K.A., Tormoehlen, L.M. (2012). Serotonin syndrome 
associated with MDPV use: a case report. Annals of Emergency Medicine 60, 
100-102. 
 
Naviglio, S., Papanti, D., Moressa, V., Ventura, A. (2015). An adolescent with 
an altered state of mind. British Medical Journal 21, 350:h299.  
 
Nelson, M.E., Bryant, S.M., Aks, S.E. (2014). Emerging drugs of abuse. 
Disease-a-Month 60, 110-132.  
 
NPS.Finder® (2019). Available from: http://npsfinder.com/ (accessed on June 
14, 2019).   
 
Olsen, J.F. (2018). The case of the Norwegian teen who died from synthetic 
cannabinoids. Drug Science, Policy and Law 4, 1-2  
 
Oluwabusi, O.O., Lobach, L., Akhtar, U., Youngman, B., Ambrosini, P.J. (2012). 
Synthetic cannabinoid-induced psychosis: two adolescent cases. Journal of 
Child and Adolescent Psychopharmacology 22, 393-395. 
 
Orsolini, L., Papanti, G.D., Francesconi, G., Schifano, F. (2015). Mind 
navigators of chemicals' experimenters? A web-based description of e-
psychonauts. Cyberpsychology Behavior and Social Networking 18, 296-300. 
Accepted version of Schifano, F., Napoletano, F., Chiappini, S., Guirguis, A., Corkery, J., Bonaccorso, S., ... vento, A. (2019). New/emerging psychoactive 
substances and associated psychopathological consequences. Psychological Medicine. https://doi.org/10.1017/S0033291719001727 
 
23 
 
 
Otachbachi, M., Cevik, C., Bagdure, S., Nugent, K. (2010). Excited delirium, 
restraints, and unexpected death. The American Journal of Forensic Medicine 
and Pathology 31, 107-112. 
 
Papanti, D., Schifano, F., Botteon, G., Bertossi, F., Mannix, J., Vidoni, D., 
Impagnatiello, M., Pascolo-Fabrici, E., Bonavigo, T. (2013). ‘‘Spiceophrenia’: A 
Systematic Overview of ‘Spice’–Related Psychopathological Issues and a Case 
Report. Human Psychopharmacology 28, 379–389. 
 
Parsons, G. (2018). Guide to the management of gabapentinoid misuse. 
Available from www.prescriber.co.uk/article/guide-to-the-management-of-
gabapentinoid-misuse/ (accessed on October 04, 2018). 
 
Patton, A.L., Chimalakonda, K.C., Moran, C.L., McCain, K.R., Radominska-
Pandya, A., James, L.P., Kokes, C., Moran, J.H. (2013). K2 toxicity: fatal case 
of psychiatric complications following AM2201 exposure. Journal of Forensic 
Sciences 58, 1676-1680.  
 
Paul, A.B.M., Simms, L., Amini, S., Paul, A.E. (2018). Teens and Spice: A 
Review of Adolescent Fatalities Associated with Synthetic Cannabinoid Use. 
Journal of Forensic Sciences 63, 1321-1324.  
 
Penders, T.M. and Gestring, R. (2011). Hallucinatory delirium following use of 
MDPV: “Bath Salts.” General Hospital Psychiatry 33, 525-526. 
 
Penders, T.M., Gestring, R.E., Vilensky, D.A. (2012). Excited delirium following 
use of synthetic cathinones (bath salts). General Hospital Psychiatry 34, 647-
650. 
 
Prekupec, M.P., Mansky, P.A., Baumann, M.H. (2017). Misuse of Novel 
Synthetic Opioids: A Deadly New Trend. Journal of Addiction Medicine 11, 256–
265. 
 
Prosser, J.M. and Nelson, L.S. (2012). The toxicology of bath salts: a review of 
synthetic cathinones. Journal of Medical Toxicology 8, 33–42. 
 
Romanelli, F. and Smith, K.M. (2009). Dextromethorphan abuse: clinical 
effects and management. Journal of the American Pharmacist Association 49, 
e20–5.  
 
Rose, D.Z., Guerrero, W.R., Mokin, M.V. (2015). Haemorrhagic stroke following 
use of the synthetic marijuana "spice". Neurology 85, 1177-1179. 
 
Rosenbaum, C.D., Carreiro, S.P., Babu, K.M. (2012). Here today, gone 
tomorrow…and back again? A review of herbal marijuana alternatives (K2, 
Spice), synthetic cathinones (bath salts), kratom, Salvia divinorum, 
methoxetamine, and piperazines. Journal of Medical Toxicology 8, 5-32.  
Accepted version of Schifano, F., Napoletano, F., Chiappini, S., Guirguis, A., Corkery, J., Bonaccorso, S., ... vento, A. (2019). New/emerging psychoactive 
substances and associated psychopathological consequences. Psychological Medicine. https://doi.org/10.1017/S0033291719001727 
 
24 
 
 
Sansgiry, S.S., Bhansali, A.H., Bapat, S.S., Xu, Q. (2016). Abuse of over-the-
counter medicines: a pharmacist’s perspective. Integrated Pharmacy Research 
and Practice 6, 1-6.  
 
Santos, G.H. and Coomber, R. (2017). The risk environment of anabolic–
androgenic steroid users in the UK: Examining motivations, practices and 
accounts of use. International Journal of Drug Policy Volume 40, 35-43.  
 
Schifano, F. and Chiappini, S. (2018a) Is There a Potential of Misuse for 
Venlafaxine and Bupropion? Frontiers in Pharmacology 9, 239.  
 
Schifano, F. and Chiappini, S. (2018b). Is there such a thing as a 'lope' dope? 
Analysis of loperamide-related European Medicines Agency (EMA) 
pharmacovigilance database reports. PLOS One 4, e0204443.  
 
Schifano, F., Chiappini, S., Corkery, J.M., Guirguis, A. (2018). Abuse of 
Prescription Drugs in the Context of Novel Psychoactive Substances (NPS): A 
Systematic Review. Brain Sciences 8, pii: E73.  
 
Schifano, F., Orsolini, L., Papanti, D.G., Corkery, J.M. (2015) Novel 
psychoactive substances of interest for psychiatry. World Psychiatry 14, 15-26. 
 
Schifano, F., Orsolini, L., Papanti, D., Corkery, J. (2017). NPS: Medical 
Consequences Associated with Their Intake. Current Topics in Behavioural 
Neuroscience 32, 351-380.  
 
Schifano, F., Papanti, G.D., Orsolini, L., Corkery, J.M. (2016). Novel 
psychoactive substances: the pharmacology of stimulants and hallucinogens. 
Expert Review of Clinical Pharmacology 9, 943-954.  
 
Schifano F, Chiappini S, Corkery JM, Guirguis A (2019). An Insight into Z-Drug 
Abuse and Dependence: An Examination of Reports to the European Medicines 
Agency Database of Suspected Adverse Drug Reactions. International Journal 
of Neuropsychopharmacol ogy 22, 270-277.  
Shafi, A., Gallagher, P., Stewart, N., Martinotti, G., Corazza, O. (2017). The 
risk of violence associated with novel psychoactive substance misuse in 
patients presenting to acute mental health services. Human 
Psychopharmacology Clinical and Experimental, 32: e2606. 
 
Shanks, K.G., Dahn, T., Terrell, A.R. (2012). Detection of JWH-018 and JWH-
073 by UPLC-MS-MS in postmortem whole blood casework. Journal of 
Analytical Toxicology 36, 145-152.  
 
Shenouda, R. and Desan, P.H. (2013). Abuse of Tricyclic Antidepressant 
Drugs; A Case Series. Journal of Clinical Psychopharmacology 33, 3. 
 
Accepted version of Schifano, F., Napoletano, F., Chiappini, S., Guirguis, A., Corkery, J., Bonaccorso, S., ... vento, A. (2019). New/emerging psychoactive 
substances and associated psychopathological consequences. Psychological Medicine. https://doi.org/10.1017/S0033291719001727 
 
25 
 
Simmler, L., Buser, T., Donzelli, M., Schramm, Y., Dieu, L.H., Huwyler, J., 
Liechti, M. (2013b). Pharmacological characterisation of designer cathinones in 
vitro. British Journal of Pharmacology, 168, 458–470. 
Smith, J.P., Sutcliffe, O.B., Banks, C.E. (2015). An overview of recent 
developments in the analytical detection of new psychoactive substances 
(NPSs). Analyst 140, 4932-4948. 
. 
Solimini, R., Pichini, S., Pacifici, R., Busardò, F.P., Giorgetti, R. (2018). 
Pharmacotoxicology of Non-fentanyl Derived New Synthetic Opioids. Frontiers 
in Pharmacology 9, 654. 
 
Spaderna, M., Addy, P.H., D’Souza, D.C. (2013). Spicing things up: synthetic 
cannabinoids. Psychopharmacology 228, 525-540. 
 
Sutherland, R. and Barratt, M. (2016). New (and emerging) Psychoactive 
Substances (NPS). National Drug and Alcohol Research Centre, University of 
New South Wales. Available from: 
https://ndarc.med.unsw.edu.au/resource/new-and-emerging-psychoactive-
substances-nps (accessed on November 23, 2018). 
 
Suzuki, J. and El-Haddad, S. (2017). A review: Fentanyl and non-
pharmaceutical fentanyls. Drug and Alcohol Dependence. 171, 107-116. 
 
Tait, R.J., Caldicott, D., Mountain, D., Hill, S.L., Lenton, S. (2015). A 
systematic review of adverse events arising from the use of synthetic 
cannabinoids and their associated treatment. Clinical Toxicology 54, 1-13. 
 
Talih, F. and Ajaltouni, J. (2015). Probable Nootropicinduced Psychiatric 
Adverse Effects: A Series of Four Cases. Innovations in Clinical Neuroscience 
12, 21-25. 
 
Tracy, D., Wood, D.M., Baumeister, D. (2017). Novel psychoactive substances: 
types, mechanisms of action, and effects. British Medical Journal 356, i6848.  
 
Trecki, J., Gerona, R.R., Schwartz, M.D. (2015). Synthetic Cannabinoid-Related 
Illnesses and Deaths. The New England Journal of Medicine 373,103-107. 
 
UNODC (2013). The challenge of new psychoactive substances: A Report from 
the Global SMART Programme. Vienna: United Nations Office on Drugs and 
Crime. Available from: 
https://www.unodc.org/documents/scientific/NPS_2013_SMART.pdf (accessed 
on November 23, 2018). 
 
UNODC (2014). Global Synthetic Drugs Assessment 2014: Amphetamine-type 
stimulants and new psychoactive substances. Vienna: United Nations Office on 
Drugs and Crime. Available from: 
https://www.unodc.org/documents/scientific/Global_Drugs_Assessment_2017.
pdf (accessed on November 23, 2018) 
Accepted version of Schifano, F., Napoletano, F., Chiappini, S., Guirguis, A., Corkery, J., Bonaccorso, S., ... vento, A. (2019). New/emerging psychoactive 
substances and associated psychopathological consequences. Psychological Medicine. https://doi.org/10.1017/S0033291719001727 
 
26 
 
 
UNODC (2018). Analysis of drug markets: opiates, cocaine, cannabis, synthetic 
drugs. Vienna: UNODC. Available from: 
http://www.unodc.org/wdr2018/prelaunch/WDR18_Booklet_3_DRUG_MARKET
S.pdf (accessed on October 21,2018). 
 
UNODC (2018). World Drug Report 2018 Volume 3 – Analysis of drug markets: 
opiates, cocaine, cannabis, synthetic drugs. Vienna: United Nations Office on 
Drugs and Crime. Available from: https://www.unodc.org/wdr2018/ (accessed 
on November 23, 2018). 
 
Ustundag, M.F., Ozhan Ibis, E., Yucel, A., Ozcan, H. (2015). Synthetic 
cannabis-induced mania. Case Reports in Psychiatry 2015, 310930.  
 
Van Amsterdam, J. and van den Brink, W. (2015). The Misuse of Prescription 
Opioids: A Threat for Europe? Current Drug Abuse Reviews 8, 3-14. 
 
Vårdal, L., Wong, G., Øiestad, Å., Pedersen-Bjergaard, S., Gjelstad, A. and 
Øiestad, E. (2019). Rapid determination of designer benzodiazepines, 
benzodiazepines, and Z-hypnotics in whole blood using parallel artificial liquid 
membrane extraction and UHPLC-MS/MS. Analytical and Bioanalytical 
Chemistry 410, 4967-4978.  
 
Vento, A.E., Schifano, F., Gentili, F., Pompei, F., Corkery, J.M., Kotzalidis, 
G.D., Girardi, P. (2013). Bupropion perceived as a stimulant by two patients 
with a previous history of cocaine misuse. Annali dell’Istituto Superiore di 
Sanità 49, 402-405.  
 
Ventura, L., Carvalho, F., Dinis-Oliveira, R.G. (2018). Opioids in the Frame of 
New Psychoactive Substances Network: A Complex Pharmacological and 
Toxicological Issue. Current Molecular Pharmacology 11, 97-108. 
 
Victorri-Vigneau, C., Dailly, E., Veyrac, G., Jolliet, P. (2007). Evidence of 
zolpidem abuse and dependence: results of the French Centre for Evaluation 
and Information on Pharmacodependence (CEIP) network survey. British 
Journal of Clinical Pharmacology 64, 198–209.  
 
Wallach, J., Brandt, S.D. (2018). 1,2-Diarylethylamine- and Ketamine-Based 
New Psychoactive Substances. In: Handbook of Experimental Pharmacology. 
Springer, Berlin, Heidelberg.  
 
Wallach, J., Kang, H., Colestock, T., Morris, H., Bortolotto, Z.A., Collingridge, 
G.L., Lodge, D., Halbertstadt, A.L., Brandt, S.D., Adejare, A. (2016). 
Pharmacological Investigations of the Dissociative ‘Legal Highs’ Diphenidine, 
Methoxphenidine and Analogues. PLOS ONE 11, e0157021.  
 
Accepted version of Schifano, F., Napoletano, F., Chiappini, S., Guirguis, A., Corkery, J., Bonaccorso, S., ... vento, A. (2019). New/emerging psychoactive 
substances and associated psychopathological consequences. Psychological Medicine. https://doi.org/10.1017/S0033291719001727 
 
27 
 
Warrick, B.J., Wilson, J., Hedge, M., Freeman, S., Leonard, K., Aaron, C. 
(2013). Lethal serotonin syndrome after methylone and butylone ingestion. 
Journal of Medical Toxicology 8, 65-68. 
 
Weaver, M.F., Hopper, J.A., Gunderson, E.W. (2015). Designer drugs 2015: 
assessment and management. Addiction Science & Clinical Practice 10, 8. 
 
Wessinger, W.D., Moran, J.H., Seely, K.A. (2015). Synthetic Cannabinoid 
Effects on Behavior and Motivation. In: Campolongo P, Fattore L, editors 
Cannabinoid Modulation of Emotion, Memory, and Motivation. New York: 
Springer; pp.205-224. 
 
Wilson, M.D., Ferguson, R.W., Mazer, M.E., Litovitz, T.L. (2011). Monitoring 
trends in dextromethorphan abuse using the National Poison Data System: 
2000-2010. Clinical Toxicology (Philadelphia) 49, 409–15.  
 
Winstock, A. (2010). Results of the 2009/10 Mixmag drug survey. Oral 
evidence to the ACMD.  Available from: 
http://www.namsdl.org/library/E2E84A68-1372-636C-DD0E8D3A508B5F48/ 
(accessed on November 23, 2018). 
 
Winstock, A., Mitcheson, L., Ramsey, J., Davies, S., Puchnarewicz, M., 
Marsden, J. (2011) Mephedrone: use, subjective effects and health risks. 
Addiction 106, 1991–1996. 
 
Winstock, A.R. and Barratt, M.J. (2013a). Synthetic cannabis: a comparison of 
patterns of use and effect profile with natural cannabis in a large global 
sample. Drug and Alcohol Dependence 1,106-111. 
 
Winstock, A.R. and Barratt, M.J. (2013b). The 12-month prevalence and nature 
of adverse experiences resulting in emergency medical presentations 
associated with the use of synthetic cannabinoid products. Human 
Psychopharmacology Clinical and Experimental 28, 390-393. 
 
Wood, D.M. and Dargan, P.I. (2012). Novel Psychoactive Substances: How to 
Understand the Acute Toxicity Associated With the Use of These Substances. 
Therapeutic Drug Monitoring 34, 363–367. 
 
World Health Organisation [WHO] (2017). Pregabalin prereview report. 
Available from: www.who.int/medicines/access/controlled-
substances/PrereviewPregabalin.pdf (accessed on October 04, 2018). 
 
Zawilska, J.B. (2017). An expanding world of Novel Psychoactive Substances: 
Opioids. Frontiers in Psychiatry 8, 110.  
 
 
  
Accepted version of Schifano, F., Napoletano, F., Chiappini, S., Guirguis, A., Corkery, J., Bonaccorso, S., ... vento, A. (2019). New/emerging psychoactive 
substances and associated psychopathological consequences. Psychological Medicine. https://doi.org/10.1017/S0033291719001727 
 
28 
 
Table 1: Main categories of Novel/New Psychoactive Substances (NPS) 
and their effects  
 
SUBSTANCES DESIRED EFFECTS                          ADVERSE EFFECTS 
 
  Psychopathological 
symptoms 
Physical symptoms 
Synthetic cannabimimetics 
(SC) 
 
 
Intense cannabis-like effects 
such as euphoric feelings and 
relaxation, associated with 
auditory/visual hallucinations   
Acute: auditory/visual 
hallucinations, anxiety, 
intense feelings of 
paranoia, behavioural 
dyscontrol and agitation, 
mood swings, suicidal 
ideation, suicide attempts, 
panic attacks, thought 
disorganization, 
agitated/excited delirium, 
florid/acute transient 
psychosis, relapse/ 
worsening of a pre-existing 
psychosis, relapse of a 
pre-existing bipolar 
disorder.   
 
Chronic: persistent 
psychotic disorder, HPPD, 
‘Spiceophrenia’.  
SC use can give rise to 
dependence, tolerance 
and withdrawal (drug 
craving, feelings of 
emptiness/depression, 
anxiety, irritability, mood 
swings, and 
insomnia/nightmares). 
 
Acute: Typical acute medical 
untoward effects include 
vomiting/nausea; hypertension 
and tachycardia; tachypnoea/ 
dyspnoea; hyperglycaemia; 
mydriasis, nystagmus; 
seizures, encephalopathy, 
coma; and stroke. Fatalities 
may occur. 
   
Chronic: Withdrawal symptoms 
may include diaphoresis, 
headache, tachycardia, tremor, 
diarrhoea, headache, 
insomnia. 
 
New synthetic opioids (NSOs) 
(e.g., U-47700, U-49900, AH-
7921, U-50488, U-51754, MT-
45, acetylfentanyl, carfentanyl, 
furanylfentanyl) 
 
 
 
 
 
 
 
 
 
 
 
Desomorphine (‘krokodil’) 
 
 
 
 
 
 
 
 
 
 
 
 
Mitragynine (‘Kratom’, ‘kakuam’, 
‘thang’, ‘ketum’, ‘biak’)  
 
 
 
 
 
 
 
Euphoria, sedation, feeling of 
relaxation, dissociating effects. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Morphine analogue with high 
potency due to high lipophilicity, 
fast onset of action, and short 
duration of effects. Euphoria, 
pleasure, relaxation. 
 
 
 
 
 
 
 
 
In low doses, mild stimulant 
effects (euphoria, increased 
energy, relaxation) 
 
 
 
 
 
 
Acute: mood lift, dysphoric, 
dissociation, intense 
sedation, disorientation, 
confusion.  
 
 
 
 
Chronic: tolerance, 
addiction, withdrawal 
(similarly to the traditional 
opioid withdrawal, 
restlessness, agitation, 
insomnia). 
 
 
Acute: mood lift, dysphoric 
mood and dissociation, 
sedation, disorientation, 
confusion.  
 
 
Chronic: tolerance, 
addiction, withdrawal 
(similarly to the traditional 
opioid withdrawal, 
restlessness, agitation, 
insomnia) 
 
At high dosages: sedative-
narcotic effects, confusion. 
 
 
 
 
 
 
 
Acute: Constipation, nausea, 
drowsiness, miosis, slurred 
speech, poor coordination, 
slowed breathing rate and 
respiratory depression, coma, 
death. 
Chronic: tolerance, addiction, 
withdrawal symptoms. Opioid 
toxicity effects, including death 
from overdose. Furthermore: 
damage of skin, blood vessels, 
bone and muscles surrounding 
the entry-point of the injection. 
 
 
 
Acute: Constipation, nausea; 
risk of slowed breathing rate 
and respiratory depression, 
coma, death. 
 
 
Chronic: tolerance, addiction, 
withdrawal symptoms. Opioid 
toxicity effects, including death 
from overdose. 
 
 
 
Acute: severe nausea, 
vomiting, stomachache, and 
constipation associated with 
visual disturbances; death 
possible in combination with 
other substances and/or in 
association with underlying 
health conditions. Occasionally 
causes death on its own.  
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Salvinorin A (Salvia divinorum, 
hierba de Maria’, ‘Maria pastora’, 
‘Sally-D’, ‘magic mint’) 
 
 
 
 
 
 
 
 
Potent hallucinogenic effects, 
with time distortion, vivid 
imagery; empathogenic effects. 
 
 
 
 
 
 
 
 
Perceptual disturbances; 
psychosis; irritability; and 
anxiety, HPPD. 
 
Chronic: intrahepatic 
cholestasis and other liver 
disease, along with 
hypothyroidism; dependence 
and opioid-like withdrawal 
symptoms. 
 
Deaths may occur as a result of 
the subject idiosyncratic 
behaviour. 
Ketamine-like dissociatives    
 
Ketamine (‘ket’, ‘special K’, 
‘super K’, ‘kit-kat’) 
 
Dissociation, depersonalization, 
intense detachment and near-
death experiences (‘K-hole’), 
perceptual disorders, auditory 
and visual hallucinations. 
 
Acute: anxiety, 
dissociation, 
depersonalization, 
perceptual distortions, 
auditory and visual 
hallucinations, flashbacks, 
‘K-hole’. 
 
Chronic: impairment of 
attention and recall, 
psychosis, perceptual 
disorders, HPPD, 
dependence can occur. 
 
Acute: tachycardia, agitation, 
hypertension, nausea, slurred 
speech, dizziness, collapse. 
Accidental injury, risk of 
trauma, drowning, death from 
hypothermia and traffic 
accidents. 
 
Chronic: subtle visual anomaly, 
impairment of motor function, 
urological dysfunctions (‘K-
bladder’), rhabdomyolysis, 
intestinal symptoms (‘K-
cramps’). 
 
 
Phencyclidine (PCP, ‘angel 
dust’, ‘supergrass’, ‘boat’) and 
PCP-type substances (e.g., 3-
MeO-PCE, 4-MeO-PCP) 
 
Distorted perceptions of sight 
and sound, dissociation from the 
environment, out-of-body 
experiences, hallucinations. 
 
Acute: cognitive changes, 
such as memory 
impairments, altered 
perception of time, 
slowness, anxiety, apathy, 
irritability, psychosis, 
stupor, coma, violent 
behaviour. 
 
 
Chronic: cognitive 
impairment, mood shifts, 
anxiety disorders, suicidal 
thoughts, dependence. 
 
 
Acute: increase in breathing 
rate, elevated blood pressure, 
tachycardia, flushing and 
excessive sweating, nausea, 
vomiting, blurred vision, loss of 
balance, dizziness, kidney 
failure, seizures, cardiac arrest 
and cerebrovascular 
accidents. 
 
Chronic: dependence and 
withdrawal symptoms. 
 
Methoxetamine (‘mexxy’, ‘special 
M’) 
 
 
Relaxation, euphoria. 
Dissociative and 
sympathomimetic effects. More 
intense and longer lasting effects 
than ketamine (‘M-hole’: state of 
profound and long-lasting 
dissociation).  
 
Acute: dissociation, 
hallucinations 
 
 
 
 
 
 
 
Chronic: neurocognitive 
deficits and deterioration in 
mood, perceptual 
distortions. 
 
Acute: tachycardia, 
hypertension, cerebellar 
toxicity (loss of balance, 
slurred speech), seizures, 
nausea, vomiting, and 
diarrhoea, cardiac arrhythmias 
and blackouts; accidental 
deaths. 
  
Chronic: gastrointestinal 
symptoms (M-cramps), severe 
ulcerative cystitis and renal 
damage. 
 
Novel Stimulants and novel 
psychedelics  
 
Synthetic cathinones (e.g., 
mephedrone, ‘m-cat’; ‘meow’) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Stimulant (increased alertness, 
feeling ‘high’) effects, similar to 
amphetamine; euphoria, feeling 
of wellbeing and energy, feeling 
of self-confidence. 
 
 
 
 
 
 
 
 
 
 
Acute: agitation, 
restlessness, anxiety, 
paranoid ideation, 
aggression and violence, 
insomnia. 
 
 
 
 
Chronic: insomnia, 
depression, anxiety, 
paranoid ideation, 
 
 
 
Acute: tachycardia, 
hypertension, hyperthermia, 
anorexia, dizziness, headache, 
angina pectoris, myocarditis, 
abdominal pain, 
rhabdomyolysis, convulsions 
and death. 
 
Chronic: hypertension, 
tachycardia, kidney damage 
and failure, liver damage, 
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Psychedelic/empathogenic 
phenethylamines (e.g., 2C 
series; D series, such as DOI, 
DOC; benzodifurans, such as 
‘bromodragonfly’; others, such 
as PMA/PMMA) 
 
 
 
 
 
 
 
 
 
 
 
Piperazines (e.g., BZP, mCPP, 
‘party pills’, ‘smileys’) 
 
 
 
 
 
 
Tryptamines (e.g., DMT, 5-MeO-
DMT, ‘magic mushrooms’)   
 
 
 
 
 
Dose-dependent effects, ranging 
from mere stimulant effects 
(energy, euphoria, increased 
locomotor activity, talkativeness, 
disinhibition, alertness, sexual 
arousal) at low doses and 
psychedelic (hallucinations and 
dissociation) and/or 
empathogenic effects at higher 
dosages. 
 
 
 
 
 
 
 
Euphoric effects similar to 
amphetamines; hallucinogenic 
effects at higher doses. 
 
 
 
 
 
Mild stimulation, euphoria, 
intensified sensual or sexual 
feelings, visual hallucinations, 
alteration in sensory perception, 
depersonalization. 
psychosis, dependence 
and addiction.  
 
Acute: dysphoria, 
hallucinations.  
 
Chronic: cognitive 
impairment, depression, 
increased suicide risk. 
 
 
 
 
 
 
 
 
 
 
 
Dissociation, perceptual 
distortion. 
 
 
 
 
 
 
Acute: dysphoria, panic, 
paranoid feelings. 
 
Chronic: flashbacks, 
HPPD, dependence (rare). 
muscle tissue damage, brain 
tissue damage 
 
 
 
Acute: hypertension, vomiting, 
hyperthermia, convulsions, 
hyponatraemia, anorexia, 
mydriasis, tachycardia, 
serotonin syndrome, collapse, 
dizziness, hallucinations, 
headache, sweating, delayed 
orgasm, erectile dysfunction, 
respiratory deficits, liver and 
kidney failure, and death  
 
Chronic: cognitive impairment, 
neurotoxicity.  
 
 
 
 
Hyperthermia, 
rhabdomyolysis, convulsions, 
serotonin syndrome and 
kidney failure; death has been 
reported at high doses. 
 
 
 
Acute: agitation, tremor, 
tachycardia, hyperthermia, 
restlessness, gastrointestinal 
distress, muscle tension, 
rhabdomyolysis. Fatalities 
possible. 
 
Prescription drugs with a 
misusing potential  
   
1. ANTIDEPRESSANTS: 
 
Bupropion 
 
 
 
 
 
Amitriptyline 
 
 
 
 
 
 
 
 
Venlafaxine (‘baby ecstasy’) 
 
 
 
‘High’ similar to cocaine abuse at 
high dosages, but of lesser 
intensity. 
 
 
 
Pleasant feelings, sociability and 
euphoria at high dosages. 
 
 
 
 
 
 
 
MDMA/amphetamine-like 
stimulant and psychedelic effects 
at high dosages. 
 
 
 
Agitation, dysphoria, 
irritability, hallucinations 
 
 
 
 
High dosages: Agitation, 
dysphoria 
 
 
 
 
 
 
 
Acute: Agitation, 
dysphoria, irritability 
 
Chronic: withdrawal 
symptoms, such as, 
depression, irritability, 
insomnia, suicidal 
thoughts, disorientation, 
panic attacks, and 
psychotic symptoms. 
 
 
 
Tremor, agitation, vomiting, 
tachycardia, cardiac toxicity, 
hallucinations, seizures, death. 
 
 
 
Tachycardia and cardiac 
conduction changes; nausea, 
vomiting, dry mouth, difficulty 
urinating, blurred vision, 
confusion, dizziness, 
dissociation, seizures, coma, 
death. 
 
 
Acute: autonomic 
hyperactivity, tachycardia, 
hypertension, chest pain 
 
Chronic: if abruptly stopped, 
withdrawal symptoms, such as: 
nausea, tremors, insomnia, 
stomach cramps, sexual 
dysfunction, and headache can 
occur 
 
2. ANTIPSYCHOTICS: 
 
Quetiapine (‘Susie Q’, ‘Quell’, 
and ‘baby heroin’); ‘Q ball’ 
(quetiapine with cocaine); ‘MaQ 
ball’ (quetiapine and marijuana). 
 
 
 
 
 
Intense sedation; euphoria.  
 
 
 
 
 
 
 
 
Acute: sedation, 
perceptual distortion  
 
Chronic: withdrawal 
symptoms may occur if 
high-dosage/long-term 
intake abruptly stopped; 
 
 
Acute: drowsiness, lethargy, 
hypotension, tachycardia, 
coma, respiratory depression, 
seizure, and death. 
 
Chronic: weight gain, 
increased risk of heart disease; 
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Olanzapine (‘Lilly’) 
 
 
 
 
 
 
 
 
Relaxing and sedating effects; 
being anecdotally considered the 
‘ideal trip terminator’ after a 
psychedelic drug binge or as a 
self-treatment of unwanted 
‘comedown’ symptoms 
(depression, dysphoria, anxiety, 
and insomnia) from drug/alcohol 
intake. 
 
agitation, anxiety, difficulty 
with concentration, 
insomnia, mood swings, 
psychotic symptoms, and 
suicidal thoughts or 
behavior can occur as a 
result. 
 
Acute: relaxation, sedation 
 
Chronic: discontinuation 
symptoms after long-term 
usage: anxiety, dysphoria, 
insomnia. 
withdrawal syndrome physical 
signs/symptoms may include 
nausea and vomiting, agitation, 
dizziness, irregular heartbeat, 
headache. 
 
 
 
Acute: drowsiness, slurred 
speech, confusion.  
 
Chronic: discontinuation 
symptoms after long-term 
usage, including irritability, 
dysphoria, insomnia, and 
nervousness. 
 
3. GABAPENTINOIDS 
(pregabalin and gabapentin) 
 
 
Abuse of high doses may cause: 
euphoria, improved sociability, 
opiate-like sedation, 
entactogenic 
feelings/dissociation, and 
psychedelic effects. Pregabalin 
action is more potent, with faster 
onset and greater bioavailability 
compared with gabapentin, 
hence characterized by 
potentially higher misusing 
potential.  
 
 
Acute: anxiety; irritability, 
sedation, seizures. 
 
 
 
 
Chronic: dependence and 
withdrawal symptoms, 
suicidal behaviour. 
 
Acute: clinical scenario similar 
to alcohol intoxication, with 
profound sedation and coma. 
Deaths may occur. 
 
Chronic: Gabapentinoid 
withdrawal syndrome may 
include insomnia; headache; 
nausea; and convulsions.  
 
4. Z-DRUGS (zaleplon, zolpidem 
and zopiclone) 
 
 
High dosages are associated 
with intense stimulating effects, 
hyperactivity and euphoria 
(>>>zopiclone).  
 
Sedation 
 
Withdrawal symptoms may 
include: insomnia, anxiety, 
irritability, tremor, restlessness, 
speech difficulties, abdominal 
pain, hypertension, tonic-clonic 
seizures, 
confusion/disorientation. 
 
 
DESIGNER 
BENZODIAZEPINES (e.g., 
clonazolam, etizolam, 
flubromazepam, phenazepam 
(‘Zinnie’) and pyrazolam  
 
Sedative, anxiolytic, hypnotic 
properties. May be ingested as 
‘self-medication’ by users of 
stimulant and hallucinogenic 
drugs.  
 
Sedation 
 
Acute: drowsiness, confusion, 
unsteady walking, slurred 
speech, blurred vision, poor 
concentration, dizziness, 
amnesia, disorientation, 
sedation, slowed breathing, 
death. 
 
Chronic: impaired cognition, 
physiological and mental 
health sequelae consistent 
with traditional 
benzodiazepines; addiction 
and withdrawal symptoms, 
including seizures. 
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5. OVER-THE-COUNTER 
DRUGS: 
 
Codeine (‘Purple drank’ is a mix 
of codeine and promethazine) 
 
 
 
 
 
 
 
 
 
 
 
Loperamide 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Dextromethorphan (DXM)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Calming and euphoric effects. 
 
 
 
 
 
 
 
 
 
 
 
 
Euphoria (‘Lope highs’), can 
occur after consuming large/very 
large dosages; may be used to 
alleviate opiate/opioid withdrawal 
(the ‘poor man methadone’).  
  
 
 
 
 
 
 
 
 
 
 
Dose-related effects, with trance-
like euphoria or stupor, 
hyperexcitability, and vivid 
auditory/visual hallucinations; 
ketamine-like dissociative state 
(‘robo-ing’, ‘robo-copping’, or 
‘robo-tripping’) possible. 
 
  
 
 
 
 
 
 
 
Acute: Mood swings, 
irritability, anxiety, apathy, 
memory loss, delusions 
and hallucinations.  
 
 
Chronic: tolerance, 
withdrawal and 
dependence, typically 
developing as with other 
opioids 
 
 
Acute: sedation 
 
 
Chronic: addiction. As with 
traditional abused opioids, 
withdrawal symptoms, 
include anxiety, 
restlessness, depression, 
agitation. 
 
 
 
 
 
 
 
Acute: dizziness, altered 
mental status, delayed 
response times, 
disordered speech, 
depersonalization, and 
dissociation.  
 
 
Chronic: psychosis, 
HPPD, tolerance and 
dependence. Withdrawal 
symptoms may include 
intense cravings, anxiety, 
panic attacks, irritability, 
insomnia and nightmares, 
memory issues, 
flashbacks. 
 
 
 
Acute: Sedation, drowsiness, 
dizziness, nausea and 
vomiting, decreased libido, 
constipation, seizures, and 
respiratory depression. 
 
Chronic: tolerance, withdrawal 
and dependence, typically 
developing as with other 
opioids 
 
 
 
Acute: unconsciousness, 
constipation, kidneys or liver 
dysfunction, respiratory 
depression, urinary retention, 
CNS depression and fatal 
cardiotoxicity, with high/very 
high QTc levels. 
 
Chronic: addiction. Similarly to 
other opioids, withdrawal 
symptoms include nausea, 
muscle cramps, excessive 
sweating, opioid cravings. 
 
 
 
Acute: nausea, vomiting, 
dyskinesia, seizures, liver 
failure, hyperthermia, 
respiratory depression, coma. 
The acute intoxication has 
been linked to the serotonin 
syndrome, especially if used 
together with molecules acting 
on the serotoninergic 
neurotransmission. 
  
Chronic: withdrawal syndrome 
may develop after a long-term 
use of high doses of DXM, and 
may consist of craving, fatigue, 
diaphoresis, nausea, 
hypertension, and tachycardia, 
gastrointestinal distress 
(vomiting, diarrhoea), 
insomnia. 
 
DXM: Dextromethorphan, SC: Synthetic Cannabinoids, HPPD: Hallucinogen-Persisting Perception Disorder 
 
 
